Effects of chronic celecoxib on testicular function in normal and lipopolysaccharide-treated rats.
Celecoxib (Celebrex), an inhibitor of cyclooxygenase-2 (COX-2; prostaglandin-endoperoxide synthase 2; EC 1.14.99.1), is widely used in the treatment of chronic inflammation and pain. COX-2 is constitutively expressed in the testis, where it is responsible for prostaglandin production, so inhibition of this enzyme should have effects on testicular function. The effects of administering celecoxib (oral with feed, 0.15% w/w) for 5 weeks on normal testis function and the response to low dose (0.1 mg/kg body weight) or high dose (5.0 mg/kg) lipopolysaccharide (LPS) were examined in adult male rats. Celecoxib caused a 60% reduction in testicular interstitial fluid (IF) prostaglandin E(2) (PGE(2)) concentrations, accompanied by a compensatory increase in COX-2 mRNA expression. Celecoxib increased IF volume by 30%, but had no effect on testis weight, testis morphology or serum testosterone levels. In the celecoxib-fed rats, the dose-dependent inhibitory effects of LPS on testis weight, IF volume and serum testosterone levels were significantly diminished. However, celecoxib had no effect on COX-2 protein levels or LPS-induced expression of the inflammatory mediators interleukin-1beta, tumour necrosis factor-alpha or inducible nitric-oxide synthase. A similar lack of inhibition of LPS-induced cytokine expression by another COX-2 inhibitor, NS-398, was observed in vitro. These data indicate that celecoxib reduces intratesticular activity of COX-2 (as indicated by PGE(2) levels) and inhibits IF formation in the testis, but has no appreciable effect on steroidogenesis or spermatogenesis, at least in the short term. Celecoxib does not appear to alter the ability of the testis to mount an inflammatory response but opposes the deleterious effects of inflammation on IF formation and testosterone production. These results indicate significant roles for products of the COX-2 pathway in testicular vascular control and steroidogenesis, which may have implications for men with marginal fertility taking celecoxib for extended periods, but also highlight the potential of this drug to ameliorate testicular damage caused by systemic or local inflammation.